MSK regulate TCR-induced CREB phosphorylation but not immediate early gene transcription.
Stimulation of the T cell receptor activates the ERK1/2 and p38 mitogen-activated protein kinase (MAPK) cascades. We demonstrate that TCR stimulation also activates the mitogen- and stress-activated kinases (MSK) downstream of ERK1/2 and p38 in both a T cell line and primary peripheral T cells. MSK1/2-knockout mice were found to have normal numbers of T cells in the thymus, and development of these cells appeared unaffected. Using naive T cells and T lymphoblasts from MSK1/2-knockout mice, it was found that MSK was the kinase responsible for phosphorylation of the transcription factor CREB in response to TCR stimulation. Phosphorylation of CREB by MSK has been linked to the transcription of nur77, nor1 and c-fos downstream of MAPK signalling in various cell types. In T cells, the TCR-dependent transcription of these genes was found to require a MAPK-dependent but MSK-independent signalling pathway. Nevertheless, the number of T cells present in the spleens of MSK1/2-knockout mice and the IL-2-induced proliferation of these cells was reduced compared to wild-type mice. This correlated to a reduction in the TCR-induced up-regulation of the IL-2 receptor CD25 and a requirement for MSK in IL-2-induced CREB phosphorylation.